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Despite local control with surgery or radiation, more 
than 50% of patients with muscle-invasive bladder 
cancer (MIBC) will relapse and die from distant metas-

tases.1 Micrometastatic deposits, present at the time of diagno-
sis but smaller than the detection threshold of modern imaging, 
are believed to be responsible for these relapses. Perioperative 
chemotherapy can eradicate these micrometastases. 

In the neoadjuvant setting, randomized controlled trials2,3 
have consistently shown that cisplatin-based multi-agent 
chemotherapy prior to surgery improves overall survival by 
5–10%. These results are supported by three subsequent 
meta-analyses, the most recent of which included 3285 
patients from 15 randomized trials.4-6 There is less Level 
1 evidence to support the use of adjuvant chemotherapy 
(ACT). Three recent randomized trials have closed early due 
to poor accrual;7-9 however, meta-analyses of these trials,10,11 
together with evidence from population-based studies,1 sug-
gest that ACT is associated with a survival benefit that is 
comparable to neoadjuvant chemotherapy (NAC).12 On the 
basis of this cumulative evidence, cisplatin-based periop-
erative chemotherapy is the standard of care for MIBC.13-15

Despite its established survival benefit, uptake of peri-
operative chemotherapy for MIBC has been low and slow. 
Our group has previously described temporal trends in prac-
tice within the Canadian province of Ontario. In 2009, (10 
years after the initial MRC trial was published showing an 
improvement in survival with NAC) the NAC utilization rate 
in Ontario was only 19%; by 2013, this had increased to 
27%.16 The rise in the use of NAC was concurrent with a 
rise in the proportion of patients who were referred to see a 
medical oncologist (MO) prior to cystectomy (21% in 2009 
to 44% in 2013). The proportion of patients who saw a MO 
who were ultimately treated with NAC also increased sub-
stantially (32% in the period 1994–1998 to 54% in 2009–

2013). These findings suggest that increased use of NAC was 
driven by both increased referral rates from urology to MO 
and by greater use of chemotherapy by MO among referred 
patients. Rates of ACT utilization in Ontario remained rela-
tively stable over time (15–22% from 1994–2013). 

In the article that accompanies this editorial, Duplisea et 
al describe practice patterns in the U.S. Using the National 
Cancer Database (NCDB), they identified 18 188 patients 
undergoing radical cystectomy or partial cystectomy for 
clinical T2-T4N0M0 MIBC from 2006–2014. Overall, 3940 
(22%) patients received NAC. Patients who did not receive 
NAC were older, had higher comorbidity scores, less insur-
ance, lower income level, were treated at “lower-volume” 
radical cystectomy hospitals (<20 procedures per year), and 
were treated at non-academic facilities. Among those under-
going radical cystectomy, use of NAC increased from 10% 
in 2006 to 32% in 2014. The study authors were not able 
to comment on potential reasons for the low use of NAC 
and did not report on the proportion of patients who were 
referred to a MO, nor trends in the use of ACT.

The readership of CUAJ will note the striking similar-
ity in practice between the U.S. and Canada (Table 1). As 
Canadians, our universal healthcare system is a collective 
point of national pride.17 This sentiment can contribute to 
an illusion among some Canadian physicians and policy-
makers that universal healthcare means universal access to 
the standard of care. Yet, there is compelling data to show 
that despite universal healthcare, there are important differ-
ences in Canadian cancer survival rates across social strata 
that may be directly attributable to access to therapy and 
quality of care.18 Even among the socially advantaged, the 
study by Duplisea et al and our data in Ontario19 show that 
the utilization rates of NAC are unacceptably low.

Why does practice lag behind evidence? It is not because 
urologists lack knowledge of the benefit of NAC. In a 2016 
survey sent to all Canadian urologists who treat bladder 
cancer, among 110 respondents, the mean reported survival 
benefit associated with NAC was spot on at 9%.20 Even 
among this highly selected group of urologists (90% stated 
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they referred patients for NAC), 46% felt it was their respon-
sibility to select which patients are eligible for chemotherapy 
and only refer those patients. 

It is clear that not all patients are eligible for NAC. In the 
metastatic setting, a consensus definition of “cisplatin-ineli-
gible” patients includes: 1) Eastern Cooperative Oncology 
Group (ECOG) performance status 2 or greater; or 2) cre-
atinine clearance <60 ml/min; or 3) grade 2 or greater hear-
ing loss; 4) grade 2 or greater neuropathy; or 5) New York 
Heart Association Class III heart failure.21 If patients are not 
fit to receive cisplatin-based NAC, they should proceed dir-
ectly to cystectomy.13,14 There is no good evidence to support 
the substitution of carboplatin in cisplatin-ineligible patients. 
While some patients may be ineligible for NAC, and some 
patients may decline NAC, the position that our group and 
others have proposed is that each patient with MIBC should 
be seen by MO in consultation (and potentially by a radia-
tion oncology as well to discuss bladder-sparing options), 
or at least be discussed at a multidisciplinary cancer con-
ference. This is a standing recommendation endorsed by 
Bladder Cancer Canada, the Canadian Urologic Oncology 
Group, and the Canadian Urological Association.14 

It is worth mentioning one final recent threat to the uptake 
of perioperative chemotherapy for MIBC: immunotherapy. 
Recent uncontrolled, non-randomized, single-arm trials with 
unvalidated surrogate clinical endpoints (e.g., pathological 
complete response rate) have explored the use of neoadjuvant 
immunotherapy for MIBC.22 The PURE-01 trial was an open-
label, single-arm, phase 2 study of pembrolizumab as neo-
adjuvant therapy for 50 patients with MIBC (cT2-3bN0M0). 
Patients were eligible to enroll regardless of their cisplatin 
eligibility; 92% (46/50) of patients were determined to be 
eligible for cisplatin-based chemotherapy. This study reported 
a pathological complete response rate of 42% (confidence 

interval [CI] 28.2–56.8%). For reference, the phase 3 random-
ized SWOG-8710 trial of neoadjuvant methotrexate, vinblas-
tine, doxorubicin, and cisplastin (MVAC), which included 
patients with T4a disease, reported pathological complete 
response rates of 38%. Until Level 1 evidence has shown that 
neoadjuvant immunotherapy confers a survival benefit, stan-
dard of care should remain cisplatin-based chemotherapy. 

What is the way forward to improve the rate of periopera-
tive chemotherapy use for MIBC? First, we must continue 
to measure and report proportions of patients who have a 
preoperative referral to MO or have discussions at multi-
disciplinary case conferences. There is no reason why this 
number cannot approach 100%. Second, we must estab-
lish clear benchmarks for perioperative chemotherapy util-
ization rates.23 These will act as guideposts so that we can 
compare our observed to expected performance. Third, and 
most importantly, we need to fundamentally change the way 
we approach this problem. Investigators in many countries 
(including ourselves) have been describing this problem for 
the past decade. It is time to move beyond simply describ-
ing gaps in care and instead devote efforts to close the gap 
between evidence and practice. This will require multi-
disciplinary efforts in knowledge translation to understand 
barriers and enablers from the provider’s perspective, as 
well as a better understanding of patient preference. One 
tangible and achievable target that should be the first step 
in this effort is to ensure that all patients with MIBC receive 
multidisciplinary input before cystectomy. 

Competing interests: Dr. Raphael is supported by the Canadian Association of Medical Oncologists. 
Dr. Booth is supported as a Canada Research Chair in Population Cancer Care. The authors report 
no competing personal or financial interest related to this work.

References

1. Booth CM, Siemens DR, Li G, et al. Perioperative chemotherapy for muscle-invasive bladder cancer: A 
population-based outcomes study. Cancer 2014;120:1630-8. https://doi.org/10.1002/cncr.28510

2. Grossman HB, Natale RB, Tangen CM, et al. Neoadjuvant chemotherapy plus cystectomy compared 
with cystectomy alone for locally advanced bladder cancer. N Engl J Med 2003;349:859-66. 
https://doi.org/10.1056/NEJMoa022148

3. International Collaboration of Trialists: International phase 3 trial assessing neoadjuvant cisplatin, metho-
trexate, and vinblastine chemotherapy for muscle-invasive bladder cancer: Long-term results of the BA06 
30894 trial. J Clin Oncol 2011;29:2171-7. https://doi.org/10.1200/JCO.2010.32.3139

4. Advanced Bladder Cancer Meta-analysis C: Neoadjuvant chemotherapy in invasive bladder cancer: Update of a 
systematic review and meta-analysis of individual patient data advanced bladder cancer (ABC) meta-analysis 
collaboration. Eur Urol 2005;48:202-5;discussion 205-6. https://doi.org/10.1016/j.eururo.2005.04.006

5. Yin M, Joshi M, Meijer RP, et al. Neoadjuvant chemotherapy for muscle-invasive bladder cancer: A 
systematic review and two-step meta-analysis. Oncologist 2016;21:708-15. https://doi.org/10.1634/
theoncologist.2015-0440

6. Advanced Bladder Cancer Meta-analysis C: Neoadjuvant chemotherapy in invasive bladder cancer: A 
systematic review and meta-analysis. Lancet 2003;361:1927-34. https://doi.org/10.1016/S0140-
6736(03)13580-5

7. Sternberg CN, Skoneczna I, Kerst JM, et al. Immediate vs. deferred chemotherapy after radical cystectomy 
in patients with pT3-pT4 or N+ M0 urothelial carcinoma of the bladder (EORTC 30994): An intergroup, 
open-label, randomized, phase 3 trial. Lancet Oncol 2015;16:76-86. https://doi.org/10.1016/S1470-
2045(14)71160-X

Table 1. Use of neoadjuvant (NACT) and adjuvant (ACT) 
chemotherapy for muscle-invasive bladder cancer in the 
U.S. and Canada

Partial cystectomy data Duplisea et al 
(CUAJ 2018)

Booth et al  
(CUAJ 2017)

Years 2006–2014 1994–2008

Location U.S. Ontario, Canada

% of patients undergoing 
partial cystectomy

(1031/1888) 6% (181/3320) 5%

NACT 10% (106/1031) 1% (<6/181)

ACT Not reported 12% (22/181) 

Cystectomy data Duplisea et al 
(CUAJ 2018)

Booth et al  
(Urol Oncol 2018)

Years 2006–2014 1994–2013

Location U.S. Ontario, Canada

NACT 10% 2006
32% 2014

12% 2009
27% 2013

ACT Not reported 20% (2009–2013)



CUAJ • February 2019 • Volume 13, Issue 2 31

Underuse of neoadjuvant chemotherapy for mIBc

8. Cognetti F, Ruggeri EM, Felici A, et al. Adjuvant chemotherapy with cisplatin and gemcitabine vs. chemo-
therapy at relapse in patients with muscle-invasive bladder cancer submitted to radical cystectomy: An 
Italian, multicentre, randomized, phase 3 trial. Ann Oncol 2012;23:695-700. https://doi.org/10.1093/
annonc/mdr354

9. Paz-Ares L, Solsona E, Esteban E, et al. Randomized, phase 3 trial comparing adjuvant paclitaxel/gem-
citabine/cisplatin (PGC) to observation in patients with resected invasive bladder cancer: Results of the 
Spanish Oncology Genitourinary Group (SOGUG) 99/01 study. J Clin Oncol 2010;28:LBA4518-LBA4518. 
https://doi.org/10.1200/jco.2010.28.18_suppl.lba4518

10. Leow JJ, Martin-Doyle W, Fay AP, et al. A systematic review and meta-analysis of adjuvant and 
neoadjuvant chemotherapy for upper tract urothelial carcinoma. Eur Urol 2014;66:529-41. 
https://doi.org/10.1016/j.eururo.2014.03.003

11. Ruggeri EM, Giannarelli D, Bria E, et al. Adjuvant chemotherapy in muscle-invasive bladder carcinoma: A 
pooled analysis from phase 3 studies. Cancer 2006;106:783-8. https://doi.org/10.1002/cncr.21676

12. Booth CM, Tannock IF. Benefits of adjuvant chemotherapy for bladder cancer. JAMA Oncol 2015;1:727-8. 
https://doi.org/10.1001/jamaoncol.2015.1210

13. Milowsky MI, Rumble RB, Booth CM, et al. Guideline on muscle-invasive and metastatic bladder cancer 
(European Association of Urology guideline): American Society of Clinical Oncology clinical practice guideline 
endorsement. J Clin Oncol 2016;34:1945-52. https://doi.org/10.1200/JCO.2015.65.9797

14. Kassouf W, Aprikian A, Black P, et al. Recommendations for the improvement of bladder cancer quality of 
care in Canada: A consensus document reviewed and endorsed by Bladder Cancer Canada (BCC), Canadian 
Urologic Oncology Group (CUOG), and Canadian Urological Association (CUA), December 2015. Can Urol 
Assoc J 2016;10:E46-80. https://doi.org/10.5489/cuaj.3583

15. Seah JA, Blais N, North S, et al. Neoadjuvant chemotherapy should be administered to fit patients with 
newly diagnosed, potentially resectable muscle-invasive urothelial cancer of the bladder (MIBC): A 2013 
CAGMO consensus statement and call for a streamlined referral process. Can Urol Assoc J 2013;7:312-8. 
https://doi.org/10.5489/cuaj.1506

16. Booth CM, Karim S, Brennan K, et al. Perioperative chemotherapy for bladder cancer in the general 
population: Are practice patterns finally changing? Urol Oncol 2018;36:89e13-89.

17. Martin D, Miller AP, Quesnel-Vallee A, et al. Canada’s universal healthcare system: Achieving its potential. 
Lancet 2018;391:1718-35. https://doi.org/10.1016/S0140-6736(18)30181-8

18. Booth CM, Li G, Zhang-Salomons J, et al. The impact of socioeconomic status on stage of cancer 
at diagnosis and survival: A population-based study in Ontario, Canada. Cancer 2010;116:4160-7. 
https://doi.org/10.1002/cncr.25427

19. Booth CM, Siemens DR, Peng Y, et al. Delivery of perioperative chemotherapy for bladder cancer in routine 
clinical practice. Ann Oncol 2014;25:1783-8. https://doi.org/10.1093/annonc/mdu204

20. Walker M, Doiron RC, French SD, et al. Perioperative chemotherapy for bladder cancer: A survey of 
providers to determine barriers and enablers. Bladder Cancer 2018;4:49-65. https://doi.org/10.3233/
BLC-170148

21. Galsky MD, Hahn NM, Rosenberg J, et al. A consensus definition of patients with metastatic uro-
thelial carcinoma who are unfit for cisplatin-based chemotherapy. Lancet Oncol 2011;12:211-4. 
https://doi.org/10.1016/S1470-2045(10)70275-8

22. Necchi A, Anichini A, Raggi D, et al. Pembrolizumab as neoadjuvant therapy before radical cystectomy in 
patients with muscle-invasive urothelial bladder carcinoma (PURE-01): An open-label, single-arm, phase 
2 study. J Clin Oncol 2018;JCO1801148. https://doi.org/10.1200/JCO.18.01148

23. Siemens DR, Booth CM. Benchmarking our urological care: It’s just the beginning. Can Urol Assoc J 
2017;11:223-4. https://doi.org/10.5489/cuaj.4803

Correspondence: Dr. Christopher Booth, Division of Cancer Care and Epidemiology, Queen’s 
University Cancer, Kingston, ON, Canada; booth@queensu.ca


